Accessibility of some regions of DNA in chromatin (chicken erythrocytes) to single strand-specific nucleases.
The susceptibility of the DNA in chromatin to single strand-specific nucleases was examined using nuclease P1, mung bean nuclease, and venom phosphodiesterase. A stage in the reaction exists where the size range of the solubilized products is similar for each of the three nucleases and is nearly independent of incubation time. During this stage, the chromatin fragments sediment in the range of 30 to 100 S and contain duplex DNA ranging from 1 to 10 million daltons. Starting with chromatin depleted of histones H1 and H5 similar fragments are generated. In both cases these nucleoprotein fragments are reduced to nucleosomes and their multimers by micrococcal nuclease. Thus, chromatin contains a limited number of DNA sites which are susceptible to single strand-specific nucleases. These sites occur at intervals of 8 to 80 nucleosomes and are distributed throughout the chromatin. Nucleosome monomers, dimers, or trimers were not observed at any stage of single strand-specific nuclease digestion of nuclei, H1- and H5-depleted chromatin, or micrococcal nuclease-generated oligonucleosomes. Each of the three nucleases converted mononucleosomes (approximately 160 base pairs) to nucleosome cores (approximately 140 base pairs) probably by exonucleolytic action that was facilitated by the prior removal of H1 and H5. The minichromosome of SV40 is highly resistant to digestion by nuclease P1.